Although breed differences were observed for many of the features studied, only the intervals between oestrus and the LH peak and between PG injection and the LH peak were significantly correlated with ovulation rate.
Introduction
It is well established that gonadotrophins are responsible for follicular growth and ovulation in most mammals, including sheep, although it is not yet known whether quantitative differences in plasma gonadotrophins and ovarian steroid hormones in sheep are related to the number of ovulations. In sheep, and in other domestic livestock, the question is important in research programmes that evaluate the use of hormone measurements as an aid to identification and selection of animals with high genetic merit for fertility and fecundity. A difficulty that arises in such studies, however, is the choice of when to make the hormone measurements, how frequently and for how long. In the present study we examined LH, FSH, progesterone and oestrogen concentrations in sheep genetically different with respect to ovulation numbers during the period from the end of the luteal phase of one oestrous cycle until the completion of the ovulation that follows. Part of this work has been presented in abstract form (Bindon, Blanc, Pelletier, Terqui & Thimonier, 1975) .
Previous studies with similar objectives include those of Thimonier & Pelletier (1971) and Land, Pelletier, Thimonier & Mauléon (1973) , although these involved other breeds of sheep and examined LH only.
Materials and Methods
The ewes were taken from a flock comprising 8 Romanov, 12 Préalpes du Sud (Préalpes), 12 Ile de France and 20 Romanov Préalpes crosses. The Romanov breed has a mean litter size of 2-5-2-6 (Desvignes, 1971) while the Préalpes and Ile de France have litter sizes of 1-5 and 1-3 respectively (Desvignes & Thimonier, 1971 (Thimonier & Mauléon, 1969) Progesterone. The radioimmunoassay used was that described by Palmer & Jousset (1975) .
The antiserum was raised in rabbits to progesterone-11-hemisuccinate-BSA. The between-and within-assay coefficients of variation for the assay were 5-4% and 3-3% respectively. Pro¬ gesterone determinations, on duplicate 0-5 ml plasma extract samples, were obtained only for Samples 1-50, since these were expected to encompass the period of luteolysis.
Total oestrogens. The method used for total oestrogen was the radioimmunoassay described by Terqui, Delouis, Thimonier & Ortavant (1975) and by Palmer & Terqui (1977) ; it included an enzymic hydrolysis and employed an antiserum raised in rabbits to oestrone conjugated to BSA at position 17. The cross-reactions were 100% with oestrone, 75% with 16-ceto-oestradiol-17ß, 65% with 16a-hydroxyoestrone and 39% with oestradiol-17ß. The results are expressed as pg total oestrogen/ml plasma. Intra-assay variability was 7% for 2 ng/ml (n = 10) and the interassay variability 17% for 3-8 ng/ml (« = 20 5-50±0-77b 6-22 ±0-72» 6-88 ±0-77" 20-0 ± l-6a
15-5 ± l-5b 14-1 ± 1·4" 14-9 ± l-5b 13-5 ± l-6b 17-3 ± 1-5"
61-1 ± 2-3a 57-0 ± 2-Ia 60-1 ± 2-0a There were no significant breed differences in LH levels during Days 8-10 of the cycle (i.e. before PG injection) nor in the overall baseline value (Table 5 ). The total LH released and the peak level recorded during the preovulatory peak were also similar for the 4 breeds. There were, however, substantial breed differences in the timing of the LH peak. Although Romanov ewes showed oestrus earlier than the other groups (Table 1) there were still significant breed differences when the interval examined was that from PG analogue injection to LH peak: the ewes with the higher ovulation rates had a longer interval between injection and LH release than the Ile de France ewes.
A small discharge of LH occurred in all animals 7-8 h after PG analogue injection. The discharge, expressed as a percentage increase of the level of LH before injection, was larger for the Romanov and the Romanov Préalpes ewes (75 and 129% respectively) than for the Robinson & Thorburn (1975) and Acritopoulou, Haresign, Foster & Lamming (1977) . The additional points of interest in the present experiment were the earlier onset of oestrus in the Romanov ewes and the significantly longer time required for complete luteolysis in these animals. In ewes of the other 3 breeds the rate of luteolysis was similar to that described by other investigators (e.g. Baird & Scaramuzzi, 1975 (Dunlop & Tallis, 1964; Land, 1970; Hanrahan & Quirke, 1975) that duration of oestrus is positively correlated with litter size and ovulation rate. In the present study (see Table 6 There are no other reports of attempts to relate FSH levels to breed differences in fecundity of adult sheep, although Findlay & Bindon (1976) have shown that ewe lambs from Merinos of high fecundity have higher FSH levels than those from Merinos with low fecundity.
Breed differences were not evident in the LH measurements shown in Table 5 , and similar results were reported by Thimonier & Pelletier (1971) and Land et al. (1973) . These authors also showed that the interval between onset of oestrus and LH discharge was longer in Romanov ewes (Land et al., 1973) or in ewes within the breed with the highest ovulation rate (Thimonier & Pelletier, 1971 
